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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform color 
correction that limits a desired area by 
designating conversion to a desired color, to 
simplify an operation by a user and to reduce 
color correction time without damaging color 
reproducibility. 

SOLUTION: Stored image data is read and color 
correction is performed while referring to a 
table for color conversion which considers the 
color characteristics of an input device and an 
output device. When a color correction dialog 5 
is shown, a color map 51 that represents a 
chromaticity coordinate system which does not 
depend on a device, an unmagnified image 
display area 52 that is used to select a 
correction color, a thumbnail image display area 

53, a color-difference display area 54, a source color display area 55 and a 
destination color display area 56 are shown. A mode change button 57, a file open 
button 58, an application button 59 that is applied to an image, a table correction 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the image color correction system which performs color correction 
while referring to the table for color conversion in consideration of the color 
property of an input means, and the color property of an output means to the 
image data read from this storage means, after saving the inputted image data for 
a storage means The color correction approach characterized by calculating the 
amount of amendments required for amendment, and correcting the above- 
mentioned table for color conversion with this amount of amendments by checking 
the difference from the color which a user wishes to this image data, and adding 
the transfer method which specifies the color before correction, the color after 
correction, and the range that correction does. 

[Claim 2] The color correction approach according to claim 1 characterized by to 
display by turns the amendment image obtained by referring to the former image 
obtained by referring to the color correction table before correction as an 
approach of checking the difference from the color which said user wishes, and 
the color correction table after correction obtained by having performed this 
correction on an image-display means simultaneous. 

[Claim 3] the approach of choosing from on the image displayed on a display 
means as an approach of specifying the color before said correction, and the color 
after correction, the approach of choosing from on the color map showing the 
color system of coordinates independent of the device displayed on this display 
means and the method of carrying out the direct input of the chromaticity value 
expressing a color, and specifying it, and ** — the color correction approach 
according to claim 1 which characterizes by to have had at least one inside. 
[Claim 4] The color correction approach according to claim 3 characterized by for 
the assignment color specification by other specification methods also 
synchronizing, and indicating by modification when it has two or more these 
specification methods and specifies using any one approach in the approach of 
specifying the color before said correction, and the color after correction. 
[Claim 5] The color correction approach according to claim 1 characterized by 
moving and transforming the correction range displayed on the color map which 
expresses the color system of coordinates independent of a device as an 
approach of specifying the range which said correction does, and specifying it. 
[Claim 6] The color correction approach according to claim 1 characterized by 



specifying or choosing the correction function for calculating the amount of 
amendments required for said correction as arbitration. 

[Claim 7] The color correction approach according to claim 1 characterized by 
what is specified as the color before correction, or a color after correction by 
specifying the specific field on the image displayed on the display means, or said 
color map, and extracting the color by which the color of this field is 
characterized when specifying the color before said correction, and the color after 
correction. 

[Claim 8] The color correction approach according to claim 1 characterized by 
specifying the specific field on the image displayed on the display means, or said 
color map as an approach of specifying the range which said correction does, 
considering that all the specified all [ a part or ] are correction range, and 
correcting them. 

[Claim 9] The color correction approach according to claim 1 characterized by 
applying two or more amounts of corrections for the amount of corrections 
obtained by said correction simultaneously to the same color correction table. 
[Claim 10] The record medium which changes claim 1 thru/or the color correction 
approach given in either of 9 at a program, and is characterized by storing this 
changed program. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the record medium which stored 
the color correction approach which can correct image data by the easy actuation 
for the color which a user demands especially the color correction approach 
applicable to color matching in a digital printing system, and the thing which 
changed the approach into the program. 
[0002] 

[Description of the Prior Art] Handling of the mass image data given up has come 
to be conventionally performed easily by the innovative advance of hardware. 
Therefore, a close-up of each colors differing in the scene of the input and output 
of a full color image, and a display in connection with high resolution and a high 
gradation image being treated came to be taken. Conventionally, various 
approaches have been proposed in order to solve such a problem. For example, in 
the color matching function offered by OS (operating system) of a certain 
computer system, by preparing the color translation table which described the 
color property of an input device or an output unit, changing into the color 
expression system of coordinates which are not dependent on a device using the 
color translation table of an input device to image data, and changing into the 
system of coordinates of an output unit proper from there with the color 
translation table of an output unit, the difference in the color property between 
devices is absorbed, and there is a thing reproducing a color. Moreover, the image 
inputted from the input device is edited using the application software which can 
process image data on a computer as a result of the formation of digital 
processing in the so-called designer and the so-called printing industry, and many 
activities which output this from an output unit and check the last result are done. 
Also in this case, the difference in the color property between each device poses 
a problem. In order to solve this problem, carrying out by depending for 
accumulating color matching depending on an experience of human being treating 
image data and a can and its result as a database, and utilizing this conventionally, 
etc. on a help is performed widely. 

[0003] As the technique of performing color correction using the translation table 
(or multiplier for conversion) currently prepared beforehand, various approaches 



are proposed that it mentioned above. On the other hand, the calibration is 
performed in the I/O device etc. The data of each patch which read the chart 
which this considered the input system and the output system to be the closed 
loops, and was prepared beforehand from the input device, and was obtained It 
compares with the data which will actually be put on and which should exist. 
Create the table for amendment or Or output a built-in test pattern from an 
output unit, read the outputted test pattern with an input device, and it compares 
with the data value which had held this beforehand. Table data are chosen so that 
the difference may be absorbed, and the method of using it for amendment of the 
image data from next time is taken. A nonlinear color masking multiplier is 
computed by solving simultaneous equations from the difference between color 
data in case the color which similarly made [ the color ] number colour selection 
and was chosen from the representation color when reading a color chart from an 
input device reads, and the color data which should exist essentially, and there is 
also a technique of amending by the multiplier which was able to obtain image 
data (for example, refer to JP,4-51670,A). Moreover, image data is analyzed for 
every pixel, the description value is extracted, the color specified using the 
amount of properties of an output unit is changed into a changed part, a color 
masking multiplier is computed by solving simultaneous equations like the above- 
mentioned approach, and there is also a technique amended by the multiplier 
which was able to obtain image data (for example, refer to JP,7-1 1 1600,A). 
Furthermore, in order to amend and double a color more simply, it connects to the 
color property that an image has actuation of a user, and the method of adjusting 
the amendment table or correction factor which calculates and uses the amount 
of amendments is also proposed (these people are 1 997.4.2 proposals). 
[0004] 

[Problem(s) to be Solved by the Invention] Although the matching result it is 
mostly satisfied with this approach of a result when the most although there is 
the approach of reproducing as one approach in the conventional example so that 
the difference in the color property between devices may be absorbed was 
obtained, the amendment are thoroughly satisfied with the color translation table 
which the problem is that it is common for color properties, such as an I/O 
device, not to be fixed, therefore assumes the difference in the color property in 
an ideal condition of amendment might be unable to perform. For example, the lot 
of a print form changes, and quality of paper changes delicately or it has [ **** / 
having just turned on equipment ] the influence of humidity etc. With a monitor, 
according to the adjustment condition of brightness or contrast which is the 
lighting of a chamber and the adjustable range of a monitor where the change was 
the largest and equipment has been arranged, the same color specification may 
completely differ and may be in sight also at the same output unit. Even if it 
surely generates and a gap of the delicate color in the range which human being 
can recognize at least prepares many general-purpose amendment functions, it 
covers thoroughly and it does not go out. furthermore, the thing influenced by 
health condition and mental condition of human being who observes an image — 
** — also scientifically, it is clarified. 

[0005] Moreover, in the application and the color-matching software of dedication 



which are used when an experience and manual actuation of human being perform 
color matching, it is common for very fine setting out to be possible. That detailed 
setting out is possible had not known frequently at all which adjustment item for 
the person who became skillful in color matching, although there is an advantage 
dramatically, should be touched for those who seldom have the information of a 
color with them, or how an adjustment value should have been changed. If an 
adjustment value is changed not understood well, even if it repeats adjustment 
without limits after that, it cannot converge on the color of hope. In such a case, 
it also often happens to lapse into the tragic situation of being unable to return to 
the original color finally. On the other hand, once it also performs the calibration 
within the loop formation of an I/O device, it is effective and is often performed 
by the hand of a serviceman or a user. Although it becomes close to the condition 
at the time of shipment temporarily and the difference in a color stops being 
conspicuous, this effectiveness is not maintained in many cases, and it returns to 
the established state at the time of the calibration at the time of factory 
shipments, and the difference in the vanity by a user's environment cannot be too 
absorbed by the calibration function set up uniquely in many cases. After all, the 
activity of doubling by manual actuation of a user to the result of a calibration is 
needed. And since the approach or value which are changed as mentioned above 
were not known, although it took time amount dramatically or color matching was 
carried out with much trouble by the calibration to some extent, a color stops 
having suited reverse and the situations, like redo of a calibration is needed had 
happened. 

[0006] With the technique of obtaining the nonlinear color masking multiplier for 
color changing [ which he wishes by choosing the color on a color chart and 
specifying the color of a request of the color ] In order to have to input how you 
want the color on a color chart to change as the 1 st problem using a color chart, 
Since the color on the image currently observed to correct originally does not 
understand how a color changes by the assignment, it is that there is a point that 
desired color conversion is very unclear. Moreover, as the 2nd problem, color 
changing [ to wish ] is that there is originally a point difficult to get about results, 
such as color matching with the output image after outputting with the original 
copy before an input, in order to compute a multiplier which is changed so that 
the color specified to the last may suit on a monitor. That is, although it can 
attain changing [ to wish ], the target rendering is not necessarily performed. 
Furthermore, although the technique of taking the color property of an output unit 
into consideration to a changed part of a color which omits and wishes selection 
from a color chart by checking the content of image data as a conventional 
approach that amelioration was performed is also indicated, with this technique, 
amendment of the property of an I/O device is not taken into consideration as 
usual. And although the approach of correcting an amendment table using change 
of the property for every image obtained from actuation of a user is also proposed 
in consideration of amendment of the property of an I/O device, no things for 
which the correction as the whole is made and the case where it corrects about a 
specific color, and the effect of correction are limited within fixed limits are taken 
into consideration. 

* ^ 



[0007] The object of this invention can solve the technical problem of these 
former, can make the color correction which limited within limits which specified 
and wished changing [ which he wishes about the color which he wishes by easy 
actuation ], without spoiling color repeatability, moreover simplifies actuation by 
the user, and makes it intelligible, and it is for providing about the record medium 
which stored the color correction approach and it which can shorten the time 
amount of color correction. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, by 
the color correction approach of this invention Save the image data inputted from 
the input means for a storage means, read image data from this storage means, 
and it sets to an output means to the image processing system in which an output 
is possible. When performing color correction, referring to the table for color 
conversion which read the image data saved and took into consideration the color 
property of an input means, and the color property of an output means It specifies 
color correcting [ which a user wishes with a GUI means ], the amount of 
amendments which should be amended from the amount of corrections by which 
input assignment was carried out with the arithmetic unit is calculated, and it is 
characterized by correcting not image data but the table for color conversion with 
this amount of amendments. Moreover, the color correction table corrected as 
mentioned above is used as a new color correction table for amending image data, 
and it is characterized also by amending the color of image data. Thereby, a user 
can check the difference in a color and it becomes possible to specify by easy 
actuation about how you want the specified color to be corrected. Moreover, in 
case the difference in a color is checked, it becomes possible to check by easy 
actuation how a color is corrected by the correction specified also with not 
outputting the image by the output unit which time amount requires, either. 
[0009] 

[Embodiment of the Invention] Hereafter, a drawing explains the example of this 
invention to a detail. 

(Acquisition of a dialog and the amount of corrections) Drawing 1 is the outline 
block diagram of the color correction equipment with which the color correction 
approach of this invention is applied. This color correction equipment consists of 
PC (personal computer)1 and an external device. PC1 contains the storage (HDD) 
13 holding image data, and the operating system which can perform a program, 
and consists of arithmetic and program control (CPU) 1 1 which performs read-out 
and an operation of as opposed to [ write in and ] data from the image data 
carrier (HDD) 13, a storage (memory) 12 holding data required for an operation, 
and an interface device (I/F) 1 4 in which a communication link and transmission 
and reception of data are possible between external devices. An external device 
consists of a display unit 2, a scanner 3, and a printer 4. It is not necessary to 
always connect and, of course, connection utilization of the display unit 2 and 
scanner 3 which are connected to PC1 which processes for color correction, or 
the printer 4 grade is carried out in the required time and a required location. PC1 
has the interface device 14 for connecting the I/O device for the external storage 
(HDD) 13 and the image data which memorize and save the memory 12 and the 



image data which are used in case table data and the image data for making color 
correction with CPU1 1 are read temporary or a program operates, color 
correction table data, etc., and these are connected on the common bus used in 
the PC1 interior. 

[0010] Using the mouse which is the keyboard and pointing device which are the 
directions input device connected to PC1, an operator directs color correction 
processing or a display unit 2 is used also as some user interface equipments for 
operating it, although are displaying the operating state of the program at the time 
of realizing this invention by a program etc. and it is not illustrated, while being the 
display of image data. Moreover, the table data for performing color correction 
other than the image data read in the scanner 3 grade are memorized and saved 
at HDD13. The color correction table has the amendment table which had 
described the property about the color of each peripheral device, and described at 
least one or more kinds of properties about each equipment of a display unit 2, a 
scanner 3, and a printer 4. Moreover, CPU 11 reads the image data saved by 
directions by actuation of a user at HDD13. Make memory 12 memorize and the 
color correction table which displays on a display unit 2 or is similarly saved is 
read. The sequential correction of the table data is made using the amount of 
corrections which memory 1 2 was made to memorize, and carried out the 
amendment operation of the image data currently previously displayed using the 
table data, or received the table transfer method by the user, and calculated the 
amount of corrections to a table, consequently was obtained. 
[001 1] Drawing 2 is drawing showing the working example of 1 screen of the 
created color correction program by this invention. If a user directs initiation of 
color correction processing using user interface equipment 14, the color 
correction dialog 5 in the upper left will be displayed on a display unit 2. On a 
color correction dialog, the color map 51 showing the chromaticity-coordinate 
system independent of a device is. In this example, the L*a*b* color coordinate 
system used in CIE (Commission Internationale de I'Eclariage), being advised is 
used. It is displaying in the form where L* showing lightness projected fixed ab flat 
surface. A color map is not limited to L*a*b* system of coordinates, and can also 
use another system of coordinates according to an application. Next, there is a 
double image display field 52, such as using for selection of a correction color. 
This is a field which displays the image data read with the thumbnail image display 
field 53 on the right. Furthermore, there is a color difference viewing area 54 
which displays the color difference between the color for correction showing the 
absolute value of the amount of corrections in the case of performing a transfer 
method and an after [ correction ] color (it is henceforth called a source color and 
a destination color, respectively). Furthermore, there is a destination color display 
field 56 which displays the source color display field 55 which displays the color 
and color data of a source color, the color of a destination color, and color data. 
[0012] and As a command carbon button for receiving directions by the user 
Source color mode and destination color mode The color correction on the color 
and amendment table of the carbon button 58 for starting the file open dialog for 
reading the ''mode change" carbon button 57 to change and image data from a file 
"which opens a file", and an original copy image, It applies to the image which 



shows the color correction on the corrected amendment table. "Application 
carbon button 59 for changing and displaying a color, the drop down list 62 which 
chooses the table for correction used for a display, and the correction function 
obtained from the amount of corrections and correction range which were 
specified are used. There is the "O.K." carbon button 61 for ending the "table 
correction" carbon button 60 for performing starting of the correction table 
assignment for actually correcting an amendment table and correction and color 
correction, and closing a color correction dialog. 

[0013] Drawing 3 is drawing having shown the relation between a double image — 
it can set to drawing 2 — and a thumbnail image. First, a file open dialog is newly 
displayed with the carbon button 58 "which opens a file", and a user chooses the 
image data file stored in HDD13 in PC1. The selected image data file interprets a 
file format, using the suitable approach of reading, is read on the memory 12 of 
the PC1 interior, and is developed. In this case, since it is necessary to get to 
know what kind of image the image to read is for a user as early as possible, the 
thumbnail image 53 which can display all images at once is displayed. When the 
thumbnail image 53 is stored on the graphics file format, the thumbnail image 53 is 
used, and if it is an image file without especially the thumbnail image 53, to the 
size which can display all images, image data will be thinned out, and will be read 
and displayed. On the other hand, on the thumbnail image 53, the cursor icon 70 
which expresses appropriately the relation between the thumbnail image 53 and 
the actual size image 52 is displayed. 

[0014] As shown in drawing 3 , the field on the thumbnail image 53 of the 
magnitude which can be displayed on the double image 52, such as centering on 
the cursor icon 70, is actual size size, and is displayed on the actual size image 
viewing area 52. What is here and is called actual size image means that 1 pixel 
which is the physical smallest unit displayed on a display unit 2 is equivalent to 1 
pixel in image data 1 to 1 time. Of course, depending on not the thing limited to 1 
pixel = 1 pixel but the case, 1 pixel may be equivalent to several pixels, or 1 pixel 
can respond to reverse at several pixels. If the thumbnail image 53 top is moved 
for the cursor icon 70 by the user by drag actuation etc., the image field displayed 
on the actual size image 52 in connection with it will change. Since the thumbnail 
image 53 is processing performed when a difference has extremely the resolution 
(amount of data which can be displayed) of a display unit 2, and the amount of 
data of image data to the last, it is not necessary to have only the resolution in 
which display unit 2 self rivals the amount of data of image data, or to necessarily 
display a thumbnail image in the time with little image amount of data which should 
be displayed on reverse. 

[0015] Draw ing 4 is the explanatory view of the actuation which carries out 
selection assignment of the source color and destination color for using for the 
table correction in drawing 2 . Usually, when the color correction dialog 5 is 
displayed, the input of the source color display field 55 is attained (the so-called 
active state), and it is in the condition that the suitable cursor icon (crosshair 
cursor) for specifying a coordinate point on a color map 51 was displayed on the 
initial position. The color displayed on the source color display field 55 is a color 
corresponding to the coordinate value with which the cursor displayed on the 



current color map 51 is located. When it points, the mark corresponding to the 
mode at that time is displayed. If a user moves a mark by drag actuation etc. on a 
color map 51, the color corresponding to the coordinate value of the moved 
location will be indicated by updating to the source color display field 55. On the 
other hand, a users assignment of the point on the actual size image 52 currently 
displayed on the dialog 5 (pixel) displays the suitable cursor icon which shows the 
location on an image like a color map 51 on the specified location. 
[0016] And the color data value of the image location corresponding to the 
location specified at this time is immediately reflected in a color map 51 and the 
source color display field 55, and it is indicated by updating, respectively. 
Moreover, if color data are changed on the source color display field 55, a color 
map 51 will be reflected in reverse and a mark will be displayed on the location 
updated immediately. Like the illustrated arrow head, if it synchronizes mutually 
and one of the two is changed, a modification indication of a color map 51 and the 
source color display field 55 will be given at the location or value corresponding to 
the value with which another side was also changed. And the color which the color 
specified on the actual size image 52 is not influenced by the color specified in 
other color maps 51 or source color 55 grade, and was specified on the double 
[ target ] image 52 on the other hand comes to be reflected to a color map 51 or 
the source color 55 each time. 

[0017] When a "mode change" carbon button is pushed by the user, the mode 
changes, and the active source color display field 55 becomes inactive, and it 
stops receiving actuation of a user till then, and stops influencing of the 
assignment in other color maps 51 and actual size images 52. And the inactive 
destination viewing area 56 becomes active till then, and the destination viewing 
area 56, other color maps 51, and the relation of the actual size image 52 
completely come to be kept the same with the case where the source color 
display field 55 is operating till then, it ****s modification-**** so that the color 
map [ amplification / so that finer assignment may be possible focusing on the 
source color beforehand specified as the color map when specifying a destination 
color, for example, if the function which is easier to use for a user also although 
kicked to in_which especially the color map 51 does not need to change the 
content of a display here in the case of a destination color / the case of a source 
color or / is offered / a color map / increased the coordinate value a number of 
times, and ] may display . When correcting a delicate color, the burden with which 
a user is burdened can be mitigated. 

[0018] Drawing 5 is drawing in which having divided further the parts of a source 
color and a destination color display field into, and having shown them. Since it is 
indicating by two-dimensional by displaying the color map showing three- 
dimension space only about biaxial [ specific ] originally (here ab flat surface), the 
slider 72 is expressed about the remaining axis of coordinates. Here, the lightness 
shaft is expressed, and if the knob of this slider 72 is moved by drag actuation by 
the user etc., lightness (L*) will change. The block 73 which displays a color is 
smeared away in an assignment color, in order to make intelligible the specified 
color visually. Moreover, there is a text display field 74 which expressed 
numerically the coordinate value which depended for the coordinate value 



currently displayed on the color map 51 on the text display field 75 expressed 
numerically and the device. If it is reflected mutually and any one is changed, 
these are changed into the color which corresponds immediately, a location, and a 
value, and a modification indication of them will be given synchronously. Of 
course, as drawing 5 showed, it will be applied to other color maps 51, and a 
modification indication of these modification will be given. 

[001 9] Draw ing 6 is drawing showing the dialog for table correction newly opened, 
when a user pushes the "table correction" carbon button currently displayed on 
the color correction dialog. The reference table file name input box 81 which 
displays here the amendment table currently used for a current display, The 
output correction table file name input box 82 which specifies a file name, 
corrects and is outputted, "Reference" carbon buttons 83 and 84 for opening the 
file open dialog for choosing each file from HDD13, It consists of a "cancellation" 
carbon button 85 which cancels a table transfer method, and an "O.K." carbon 
button for starting table correction processing till then using all actuation. In 
addition, a concrete approach is later mentioned about table correction 
processing. 

[0020] Drawing^ 7 is drawing showing the actuation which specifies two or more 
groups of the color before and after correction. Although not shown in drawing 2 
which shows the configuration of a dialog, when it has two or more assignment 
function, the change carbon button 63 of an object color is added. The table HO 
fields 90 and 91 of the 2nd source color and a destination color pile up virtually 
the viewing area 55 of a source color, and the viewing area 56 of a destination 
color. If it has two or more memory areas holding the data of a source color and a 
destination color actually and the change carbon button 63 of an object color is 
pushed, the content of a display will change by changing correlation with the 
display object on a window. It also has the cross-joint cursor location displayed on 
a color map 51 in the data area of a source color and a destination color, and it is 
displayed whenever it changes to a location respectively like 100, 101, and 
110,111,120,121. Similarly, it will be displayed also on the actual size image 52. 
102, 103, and 112,113,122,123 are them. Although the data to three points are 
held and being changed in the example, as long as memory allows, of course, it is 
also possible to increase the appointed place. Usually, it will be satisfactory if 
there are about 3-5 points. Moreover, although the configuration changed with the 
change carbon button 63 explained, if the tooth space on a window also allows 
this, you may display simultaneously. 

[0021] Drawing 8 is the explanatory view of the setting-operation of the amount 
of corrections, and the correction range. Hereafter, the setting-out approach of 
the amount of corrections and the correction range is explained. As drawing 2 
shows, when performing assignment actuation of a source color, pushing the mode 
change carbon button 57 and specifying a destination color, the display of a color 
map changes. In the example, from the premise that correction of a destination 
color is fine correction, the specified source color is set as the core of a color 
map, and the unit of an axis of coordinates is carried out in all directions [ twice 
as many as this / each ]. This is [ become ] quite easy to operate it. Immediately 
after performing a mode change, since the amount of corrections is 0, a source 



color and a destination color are displayed in the condition of having lapped with 
the core of a color map. Usually, it changes and the color and configuration of a 
mark which show the color of a mark and the location of a configuration and a 
destination color which show the location of a source color are displayed that 
distinction sticks. The actuation referred to as actually changing into the color 
which wished the source color will drag the mark which shows the destination 
color currently displayed on the color map by which the enlarged display was 
carried out with pointing devices, such as a mouse, and will move. Whenever it 
changes the location of a destination color, an updating indication of a colour 
block 73 or the direct values 74 and 75 is given on real time. 

[0022] The condition of having moved the destination color from the source color 
is shown in drawing 8 . The source color 100 is displayed on the core of a color 
map, and the straight line 104 which connects the destination color 101 which 
moved, and the source color 100 is drawn. This becomes the minimum distance 
between a source color and a destination color, and will show color difference **E 
on a Lab coordinate (refer to drawing 9 ). furthermore, the globular form which 
uses the destination color 101 as a rim a core [ the source color 100 ] in this 
example — 105 is drawn. Since the color map is expressed by two-dimensional, 
being drawn actually becomes the circle projected on ab flat surface. This ball 
shows the correction range. And the die length of a straight line 1 04 and the 
radius of a ball 105 are displayed on the text box 54 on a dialog. In this condition 
that the destination color is in agreement with the correction range, both become 
the same value. When it comes on the correction range 1 05 where the mouse 
cursor was displayed, a cursor configuration usually changes and it is shown that 
it is in the drag possible condition of the correction range. If drag actuation is 
performed in this condition, to compensate for migration of a mouse, it can move 
in the correction range 105. The condition of having moved is drawing of the lower 
part of drawing 8 . In this case, it becomes, when the correction range 106 is 
made larger than the color difference between the source color 100 and the 
destination color 101, and the different color difference will be displayed on a text 
box 54. 

[0023] Drawing 9 is drawing showing how many effects of correction are done. 
Although carried out by carrying out assignment of the correction range 1 06 
which is range which the effect of correction does in this way, the effect of 
correction describes how much it is done about how it determines. The amount of 
corrections is determined by the correction function. Below, an example of a 
correction function is shown. Since the source color 100 is corrected to the 
destination color 101, the amount of corrections in the location (color) of a source 
color is set to color difference **E expressed in a straight line 104. When the 
correction range is in agreement with the destination color 101, the amount of 
corrections decreases with the inclination of -1, and becomes amount =of 
corrections 0 eventually in the location of a destination color, i.e., the periphery 
location of the correction range, so that it separates from a source color. That is, 
the correction function at this time can be expressed by Y=-X. In order to, lose 
actually the discontinuity of being out of range, if possible correction within the 
limits and to prevent the inversion of a hue etc., the following correction functions 



Y are used. 
[Equation 1] 



Y=a XHbX 8 -X + E s d 



a =* (2 E s d - E s a ) / E s a 3 
b=- (2Esa-3Esd) / E s a * 
Es d= I S-D I 
E a a = I S — A I 

x= I s-c I 

C : A*t£ 

In this example, although not illustrated, there is a carbon button which chooses a 
correction function, and if a selection carbon button is pushed, two or more 
correction functions are displayed and it can choose. If it chooses ''custom-made 
one", a correction function can be freely drawn like the time of specifying 
modification voice. 

[0024] (The table correction approach) Since the correction function showing the 
chromaticity value of the color before and after correction, the magnitude of the 
correction range, and the amount of corrections is obtained [ color correcting / 
which a user wishes in the above procedures /, and ], how to correct the table for 
color conversion which took into consideration the color property of an input 
means and the color property of an output means using these is described. 
Carrying out sequential reference of one or more tables for color conversion, it 
changes and color correction is amended. Drawing 10 , drawing 1 1 , and drawing 
12 are drawings showing the example of the reference approach of various color 
correction tables. In drawing 10 , in the system of coordinates which consist of 
YMCK(s), an input color is changed and an output color is obtained. A degree type 
is calculated from YMCK of an input, and it asks for the reference address, and 
refers to as an offset address from the head of an amendment table. 
[Equation 2] 

Add r e a s*Yxb j' + Mxb s *+C x b s+K 

On this table, since each color is stored in another plane, the output color stored 
by exchanging the start address of 4 classification by color, and referring to 4 
times is taken out. By drawing 1 1 , there is no correlation of each color, each 
color is referred to as the separate reference address, and the example which 
takes out an output color is shown. Drawing 1 2 shows the example which refers to 
two or more amendment tables. The amendment tables 1 and 2 are the cases 
where it goes via the color system of coordinates independent of a device, they 
input an input color into an amendment table, change them, and obtain an output 
color. Obtained Lab is further inputted into the amendment table 2, they are 
changed, and the output color of RGB is obtained. These output colors are 
displayed on a monitor. 



[0025] Before the correction displayed on a dialog 5, in order that it may consider 
that a back color is a color when outputting a former image by the printer and it 
may apply correction, with reference to the amendment table used as the object 
for correction, direct conversion of the color data of a former image is carried out 
to device non-depending system of coordinates or, and the color reproduction 
system of coordinates of a printer. Since a non-depending device system-of- 
coordinates value and the color reproduction system-of-coordinates value of a 
printer are mutually convertible using the color correction table which described 
the property of a printer, they are used for a color map or a direct value display. 
Furthermore, it changes into the color which indicates by block with reference to 
the color correction table which described the color property of the monitor 
currently used. Although these are expressed as a color of different system-of- 
coordinates space, they express the same color. Here, the table data which are an 
object for correction are searched in order of the address. If a table is a table 
which carries out direct conversion from the color system of coordinates of a 
former image to the color reproduction system of coordinates of a printer at this 
time, since the result of having referred to the table is the color outputted by the 
printer, conversion to device non-depending system of coordinates etc. is 
performed, and it confirms whether to be correction within the limits. If it is not 
correction within the limits, since it is not necessary to correct, the following table 
data are checked. 

[0026] If it is correction within the limits, the amount of corrections and the 
correction direction will be acquired with reference to the correction function 
currently used. Thus, the obtained color after correction is again returned to the 
color reproduction system of coordinates of a printer, and it transposes to the 
location of a correction table and stores in it. If it is the table which the table for 
correction changes into device non-depending system of coordinates, it can 
check that it is correction within the limits as it is. Since the color after 
correction is also a non-depending device system-of-coordinates value, it 
replaces as it is and stores. In the example, since an expression and the color 
difference of a color map were considered based on device non-depending system 
of coordinates, it becomes the above-mentioned procedure, but it will become the 
way of reverse if this is performed by the color reproduction system of 
coordinates of a printer. If it is a printer output color, the direct correction range 
is checked and the color after correction is stored as it is. In the case of the table 
changed into device non-depending system of coordinates, since the check and 
the amount of corrections of the correction range are obtained, and it returns to a 
non-depending device system-of-coordinates value again, and will transpose to 
the original table location and will store in it once changing into a printer output 
color with reference to the color correction table which describes the property of 
a printer, a view is completely the same and good. 

[0027] (The monitor simulation approach) The actual size image 52 and the 
thumbnail image 53 are reproducing on a monitor the color which a user wants to 
correct. A former image is expressed as the same approach as the block 
foreground color stated by the table correction approach. After change the color 
system-of-coordinates value of a former image into a non-depending device 



system-of-coordinates value only with reference to the amendment table for 
correction or changing it into the color of printer color-reproduction system of 
coordinates on the amendment table for correction, it changes and displays on a 
monitor foreground color with reference to the color-correction table which 
changes into a non-depending device system-of-coordinates value using the 
color-correction table which described the color property of a printer, next 
describes the color property of a monitor. It becomes possible to feed back a 
transfer method, being able to display on a monitor, making the result corrected 
by the transfer method reflect, since the color for correction is surely used for a 
part of conversion while the color of a former image is reproducible to a monitor, 
and checking the condition of correction by doing in this way. 
[0028] (Explanation of operation by the flow chart) A flow chart explains the flow 
of the concrete processing at the time of carrying out this invention by the 
program hereafter. Drawing 13 is a flow chart which shows the period until it will 
be in the idle state which performs a users wait operation, after starting a 
program. Required processing is performed when performing a program first. For 
example, they are reading of activity data, initialization of data, recovery of an 
established state, etc. (step 131). Next, user I/F is built (step 132). This displays a 
screen required in order that a user may operate it. If input judging processing is 
performed and anything does not have an input after that, it will return to a 
screen display (step 133). If there is no modification in a display especially, display 
processing will not be performed, either, but the loop formation of steps 132-133 
will be carried out, and it will be in an idle state. If there are some inputs (step 
133), an event processing subroutine will be processed and it will return to a 
screen display (step 1 34). 

[0029] Drawing 14 is the flow chart which described the content of the event 
processing subroutine of drawing 13 . Here, it branches to the processing which 
analyzed actuation by the user and was adapted for actuation. Namely, (step 142) 
[ whether it is reading of a file or (step 141) it is a mode change, and ] (step 144) 
[ whether it is the mouse point or (step 1 43) it is the input of a chromaticity 
value, and ] (step 146) [ whether it is the change of a correction color or (step 
145) it is selection of the correction approach, and ] It judges whether it is 
application or (step 1 49) it is [ whether it is table correction, or (step 1 47) is 
selection of the table for a display, or (step 1 48) ] termination of processing (step 
1 50), and branches to those subroutines. 

[0030] Drawing 1 5 is a processing flow chart when a user demands termination of 
a program. When a user demands termination of a program, it branches at step 
150 of drawing 14 . A general post process is performed. It is preservation of an 
established state, and the output of data which it was temporary and was held, or 
is activity memory freeing etc. Drawing 16 is a flow chart when a user pushes a 
command carbon button. By the case where a user pushes the command carbon 
button 58, it branches at the time of file reading of step 141. The file open dialog 
for choosing the image file which you want to display is displayed (step 161), if the 
image file which is in the folder in HDD13 by the user is chosen, a file will be read 
(step 162) and a thumbnail and an actual size image will be displayed on the image 
display field of the Maine dialog 5 (step 163). Drawing 1 7 is a flow chart when a 



user pushes a command carbon button. By the case where a user pushes the 
command carbon button 57, it branches from step 142 (mode change) of drawing 
14 . The mode has two, the color (source color) mode before correction, and the 
color (destination color) mode after correction, and is changed by toggle. 
Therefore, if the last mode is front [ correction ] color mode, the source color 
display field 55 is made inactive, and it is made prohibition of an input, and the 
destination color field 56 will be activated and the input of it will be enabled (step 
171). Moreover, if the last mode is after [ correction ] color mode, inactive, the 
source color field 55 will be activated and the input of the destination color field 
56 will be enabled (step 1 72). Moreover, if changed to the color mode after 
correction, raising and the correction range will be displayed for the display scale 
factor of a color map (step 173). And the color by which it is indicated by current 
is changed (step 1 74). 

[0031] Drawing 1 8 is a flow chart when a user performs point actuation by the 
mouse on the Maine dialog. If a user performs point actuation by the pointing 
device on the Maine dialog, it will branch from step 143 of drawing 14 . Here, 
actuation by the mouse is analyzed. When mouse actuation is performed in a part 
unrelated to processing, it returns to step 132 without performing anything. 
Drawing 1 9 is a flow chart when a mouse is pushed in a color map field. By the 
case where a mouse is pushed in color map 51 field, it branches from step 181 of 
drawing 18 . When pushed on the correction range 105 currently displayed on the 
map, it moves to dragging processing (step 191). Next, although the location 
pointed at was in the color map, when the color outside the color reproduction 
field of the printer which it is going to reproduce was pointed out, the color of the 
area outside "color reproduction was chosen. Correction of the color or revision 
in the color cannot be performed. The warning dialog of the content called " is 
displayed and reinput is urged (step 1 92). Next, the mark corresponding to the 
current mode is displayed on the point pointed at (step 1 93), and it displays on a 
chromaticity value viewing area in the correction color at this time, and the mode 
(step 1 94). Furthermore, with the chromaticity value, the paint of the colour block 
73 is carried out, and it is displayed (step 195). And since the mark which displays 
a selected position becomes an invalid when choosing on the actual size image 
immediately before, it eliminates (step 1 96). 

[0032] Drawing 20 is a flow chart when a mouse is pushed in an actual size image 
field. By the case where a mouse is pushed in actual size image 52 field, it 
branches from step 182 of drawing 18 . First, the mark corresponding to the 
correction color at this time and the mode is displayed on an actual size image 
(step 201), and a chromaticity value is updated according to a correction color 
and the mode (step 202). Furthermore, a slider location will also be updated, if the 
paint of the colour block 73 is carried out (step 203) and lightness is changing 
(step 204). And a color map 51 is redrawn (step 205) and a mark is displayed on a 
new selected position (step 206). Drawing 21 is a flow chart at the time of pointing 
within a thumbnail image. By the case where it points within the thumbnail image 
53, it branches from step 183 of drawin g 18 . A mark is displayed after moving 
cursor 70 (step 21 1). And according to the location, the display position of the 
actual size image 52 is updated (step 212). Drawing 22 is a flow chart at the time 



of carrying out drag migration of the slider in a color display field. It branches from 
step 184 of drawing 18 by the case where drag migration of the color display field 
55 and the slider 72 in 56 is carried out. By changing lightness like the case of 
drawin g 1 9 , when it comes outside the color reproduction range, a warning dialog 
is displayed (step 221). Next, a chromaticity value is updated according to a 
correction color and the mode (step 222). Moreover, the paint also of the colour 
block is re(step 223) carried out. Since lightness is changed, a color map 51 is 
redrawn (step 224) and a mark is re(step 225) attached. Since selection from an 
image becomes an invalid, the mark on an actual size image is eliminated (step 
226). 

[0033] Drawing 23 is a flow chart when a user inputs a direct chromaticity value. 
By the case where a user inputs a direct chromaticity value, it branches from step 
144 of drawing 14 . If this also inputs a non-depending device chromaticity value, 
since the color of a printer color reproduction outside the territory may be 
specified, in a case rendering outside the territory, a warning dialog is displayed 
(step 231). After that, a block is displayed by the same processing as drawing 20 , 
i.e., a chromaticity value, (step 232), a slider location is updated (step 233), a color 
map is redrawn (step 234), a mark is displayed on a color map (step 236), and the 
mark of an actual size image is eliminated (step 236). Drawing 24 is a flow chart 
when a user changes a correction color. It branches from step 145 of drawing 14 
by the case where a user changes a correction color. The data of the color before 
and after correction which is indicating by current are evacuated to the field on 
memory (step 241). And another correction color data to which it was made to 
evacuate till then are read from another field on memory (step 242), the mark on 
the direct value display of a correction color, the paint of a colour block, a color 
map, and an actual size image is returned, and it displays (steps 243-246). 
[0034] Drawing 25 is a flow chart when the selection carbon button of the 
correction approach by the user is pushed. By the case where the selection 
carbon button (graphic display abbreviation) of the correction approach by the 
user is pushed, it branches from step 146 of drawing 14 . Two or more correction 
functions and correction range configurations are beforehand held in memory, and 
both list is displayed on it (step 251,252). It is secured in the field on memory to 
user customize, the correction function and correction range gestalt which were 
created before are saved at the configuration file etc., and it has read at the time 
of starting. These are also displayed on a list (step 253). A user chooses a 
function and a range configuration to use from this inside, moreover, user 
custom-made — it is possible for another draw program for editing the 
configuration of a function and the configuration of the range to be called to 
business, and to create. The range configuration which was being displayed that 
selection actuation is completed till then is updated, an activity correction 
function is also updated (step 254), and it is used at the time of table correction. 
Drawing 26 is a flow chart at the time of pushing a table correction carbon button. 
It branches from step 147 of drawing 14 by the case where the table correction 
carbon button 60 is pushed. The input of the table which refers to the dialog for 
table correction of drawing 6 to an aperture (step 261) and correction, and the 
table file which performs correction is received (step 262,263). By pushing the 



O.K. carbon button on a dialog, correction processing is started and table 
correction is made using the data of two or more groups related with the source 
color received by the input of the user till then, a destination color, the correction 
range, and a correction function (step 264). 

[0035] Drawing 27 is a flow chart at the time of choosing the table for correction 
displayed on the combo box shown in drawing 2 . It branches from step 1 48 of 
draw ing 14 by the case where selection of the table for correction displayed on a 
combo box 62, a correction utilization table, and a former amendment table is 
performed. The table for correction means the table which is making current 
correction. A correction utilization table is the table hysteresis which corrected 
until now. A former amendment table points out the table before correcting. These 
are shown a list table and selection is performed by the user (step 271). By the 
table file which the user chose, the table by which registration utilization is carried 
out is replaced and updated inside (step 272). The selected table turns into a new 
table for correction, and comes to be used for the display at the time of 
application. Drawing 2828 is a flow chart at the time of pushing an application 
carbon button. By the case where the application carbon button 59 shown in 
drawing ? is pushed, it branches from step 149 of drawing 1 4 . Former image data 
is changed into a monitor indicative data using the table chosen in the above- 
mentioned table selection (step 281). If table correction is made before pushing 
the application carbon button 59, since the output correction table automatically 
chosen at the time of correction will be chosen, the check of a correction 
condition can be performed on a monitor by application. When table selection by 
the combo box is performed after correction, not an output table but the table 
which the user newly chose is used, and it is shown a monitor table (step 282). 
[0036] Drawing 29 is a flow chart when a change of the correction range is made. 
By the case where a change of the correction range is made, it branches from 
step 191 of d rawing 19 . The rubber band in which the correction range is shown 
is transformed, and regeneration is performed in a new location and the new 
range. Although not shown in a flow, it is step 1 82 of drawing 18 R> 8, and when 
range assignment is carried out on an actual size image, the color data which exist 
in the interior which carried out range assignment can be counted, and it can 
consider as the color correction range using all the data of the color, or the part 
of those (step 291,292). In this case, since range assignment is carried out 
regardless of a color map, a drawing display cannot be performed on a map. even 
in such a case, the time of making table correction — within the limits — or out 
of range — in order for what is necessary just to be to carry out the multiple- 
times comparison of that judgment with the range data stored in the array, the 
program itself does not take a major change In addition, when correcting a table 
and it is judged with it being out of range, singing of the beep sound can be carried 
out. 

[0037] (Application of an embodiment) The correction range in this invention must 
not be a globular form, and prepares the shape of a basic form, such as a globular 
form, an ellipsoid, a cube, a triangular pyramid, and a rectangular-head drill, 
beforehand, and a user can be made to choose it. Moreover, it is possible to carry 
out a block definition by the circle, the rectangle, or the infinite form on an image, 



to use the quartic function other than a cubic function, or to prepare another user 
I/F like draw software, to make the function curve of user customize draw, and to 
also make it set up. 

[0038] The record medium is carried in the location of arbitration by changing into 
a program the flow chart of this invention shown in drawing 13 - drawing 29 , and 
storing those programs in record media, such as CD-ROM and a flexible disk, and 
if a program is performed by CPU installed there, this invention is realizable 
anywhere. 
[0039] 

[Effect of the Invention] As explained above, according to this invention, (1) user 
can check the difference in a color and can specify by easy actuation how you 
want the specified color to be corrected. (2) Moreover, in case a user checks the 
difference in a color, he can check by easy actuation how a color is corrected by 
the specified correction, without outputting the image by the output unit which 
time amount requires. (3) Moreover, actuation is also an easy specification method 
that it is easy to understand sensuously, and since a direct input is also possible, 
it can respond to a beginner to an expert's broad user. (4) Moreover, since it 
becomes possible to use two or more input approaches simultaneously, it is 
[ become ] easier for a user to understand the actuation which he performed by 
the display of the amount of corrections by two or more expression approaches. 
(5) Moreover, it becomes easy to understand the not assignment but the 
correction range and the amount of corrections only in a figure visually. (6) 
Moreover, since the degree which correction requires can be adjusted by the 
image or the user who uses it, a response to many images and users is attained. 
(7) Moreover, since it is not necessary to perform selection as an object color of 
strict correction, it becomes easy to carry out actuation. (8) moreover, the range 
which the correction depending on an image and revision do — arbitration — a 
degree of freedom — it becomes possible to specify highly. (9) Moreover, it 
becomes possible by correcting simultaneously the color of two or more locations 
on an image, or repeating and applying the very small amount of corrections to 
make delicate correction. (10) Color correction is attained on further various plat 
forms. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the color correction equipment in which one 
example of this invention is shown. 

[Drawing 2] It is the plot plan showing the basic screen of this invention. 
[Drawing 3] It is drawing showing the relation between a double image — it can 
set on the screen of drawing 2 — and a thumbnail image. 

[Drawing 4] It is the explanatory view showing the actuation which carries out 
selection assignment of the source color and destination color for using for table 
correction. 

[Drawing 5] They are the source color shown in drawing 4 , and drawing having 
divided and shown the destination color display field. 

[Drawing 6] It is drawing showing the dialog for table correction opened by pushing 
the table correction carbon button shown in drawing 2 . 

[Drawing 7] It is drawing showing the selection approach of the color for two or 
more corrections. 

[Drawing 8] It is drawing showing the setting-out approach of the amount of 
corrections, and the correction range. 

[Drawing 9] It is drawing showing setting out of the correction curve in drawing 8 . 

[Drawing 10] It is drawing showing the reference approach of the color correction 
table of this invention. 

[Drawing 1 1] It is drawing showing other reference approaches of the color 
correction table of this invention. 

[Drawing 12] It is drawing showing the reference approach of further others of the 
color correction table of this invention. 

[Drawing 1 3] It is a flow chart from program starting in this invention to an idle 
state. 

[Drawing 14] It is the flow chart which shows the content of the event processing 
subroutine of drawing 13 . 

[ Drawing 1 5] It is a flow chart when a user demands termination of a program. 
[Drawing 1 6] It is a flow chart when a user pushes a command carbon button. 
[Drawing 1 7] It is a flow chart when a user pushes other command carbon 
buttons. 



[Drawing 18] It is a flow chart when a user performs point actuation on the Maine 
dialog. 

[Drawing 19] It is a flow chart when a mouse is pushed in a color map field. 
[Drawing 20] It is a flow chart when a mouse is pushed in an actual size image 
field. 

[Drawing 21] It is a flow chart at the time of pointing within a thumbnail image. 
[Drawing 22] It is a flow chart at the time of carrying out drag migration of the 
slider in a color display field. 

[Drawing 23] It is a flow chart when a user inputs a direct chromaticity value. 
[Drawing 24] It is a flow chart when a user changes a correction color. 
[Drawing 25] It is a flow chart when the selection carbon button of the correction 
approach by the user is pushed. 

[Drawing 26] It is a flow chart at the time of pushing a table correction carbon 
button. 

[Drawing 27] It is a flow chart at the time of choosing the table for correction 
displayed on a combo box. 

[Drawing 28] It is a flow chart at the time of pushing an application carbon button. 

[Drawing 29] It is a flow chart when a change of the correction range is made. 
[Description of Notations] 

1 [ — Printer, ] — Color correction equipment, 2 — A display unit, 3 — A 
scanner, 4 11 [ — I/F equipment, 5 / — Color correction dialog, ] — CPU, 12 — 
Memory, 13 — HDD, 14 51 [ — Lightness modification slider, ] — A color map, 52 
— An actual size image, 53 — A thumbnail image, 54 55 — A lightness 
modification slider, 56 — Destination color display field, 57 — A mode change 
carbon button, 58 — The carbon button, 59 describing a file — Application carbon 
button, 60 — Table correction carbon button 61 — The O.K. carbon button, 62 — 
Drop down list, 70 — Cursor icon 72 [ — Text display field, ] — A slider, 73 — A 
block, 74 75 — A text display field, 8 — The dialog for table correction, 81 — 
Reference table file name input box, 63 [ — A Cancel button, 86 / — The O.K. 
carbon button, 100 / — A source color, 101 / — Destination color. ] — An object 
color change carbon button, 82 — 83 An output correction table file name input 
box, 84 — A reference carbon button, 85 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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c©ff#, t—-7)\> 
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Co o 2 8] (7n-f+- htcJ:*»f^KW) tTF, 

ft*7a-?-v—hT*mW?Z>o 01 3W\ ?u?^L. 
%g»LT*^a- If ©ifcfts *ff 3 7 -< F /l/«»fc 

tUfT-rsiTjesasaa^rffdo en*.**. 20 

Uf'y7l 31). a— «f I /F 

(Xfy^i 3 2) o tracts a-if#SMFrsfc 

It^T, MfcA^tf&tftxfcfSffiS^tcM* Ufy7" 

1 33) o wk:, s^fesjij^ttw-ntf, s^saatfT 

fc>f\ 3 2-1 3 3^-^LT7-CF;V« 
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ftfilOAA , P35«*» (Xf771 4 4) , ^IEfe©«J 
D#*.T*fc32>> (Xf771 4 5) , miE-Jj&cDmiT* 

(Xf5>71 4 6) , TVUflE^fcafr (X 
T771 4 7) , ^fflx— TVl/Og&T&Sfr Uf 40 
7714 8) , afflTf**)^ (Xf7 71 4 9) , W!M 
©*l7T*&3fr Uf771 5 0) % *¥ij5gLT, 
£ ©If •7jl>— 1 f-yiCtffitZ 0 

[0 0 3 0] 01 5 It, a-^7'D^A<D*l7^S 

^A©»7*B:fcl/fc*#fc:fcl\ I14©Xry7 p l 

5 0T-#iKLT<3 o -»W*»Tffla*frd. 
tSflM^T-y^ U r^LT^fcT*— *©ttJ7J-?& 

ffiffl^^yo^a^T?**. 01 6H\ JL— *f 
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771 4 1 <D7 7*>l<Wtfr&frcD£%, ^lKLT<§ 0 
S^?H±fcl/^®^7 7 ^J^MiR-f 3 fc46©7 7 ■Jfr* 
-7v^7ny%S^L (Xf771 6 1), a.— «f 
tCiOHDDl 3ft©7*;I/^C&3iIi^t7:r-'l';l/tfjg 
7r-T;l/©S£^ii*^:fT^T Ury/l 

6 2) , *4y?4Tu9 5<om&&&ffl&iiCVrL>*'( 
;K ^Si^a^-r^ Uf7 7"l 6 3) „ 017 

T\ 01 4 0X77 7"! 4 2 FSH) ft^ML 

T<3 0 ^-F(±, «EiEWfe (V— t-Ffc 
«IE^fe (f-fXf-f^-v'3>*7-) t-F0 2O 
tf&Ds h^l/T^I?nS, ZcorcSb. ISM©*— F 

^7^7^7fc:LTA7j£t±{cU f^Xf-f*-^ 
3 V*^— ffl«5 6^7^5 u -f7{cbT, ATJRTtgfc-r 
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K-e*ntf» r^xf-f*->'3yA7-M5 6 

«f7^f^7K7-X*7-^5 5^:7^7-1' 7tc 
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H*65o a-W^^y^7ny±T^>'f-f> 
**7^WXfC<fc£#^>'Fj*f1^fT?fc, 0 14 ©Xf 

7 7'1 4 3fr£#l&LT< &o CCT'H T^XfCiS 
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r— m-mmy—^Mu ctx&xic 
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7^2 7 2) o S5?*tlfc-r— 7/l/*Wc:£^IE*f#lx— 
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— tf»c»is-r*cfc^T?fr*. (4) mm.<DKti 

»ft«:31»La<a*o (5) ft*^ltK«t*Ji so 



18 

& c (6) £fc, H«teJ:D, Sftttffiitia-- <ffc 
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